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Abstract of JP2001 324734 

PROBLEM TO BE SOLVED: To provide a 
wavelength conversion circuit capable of 
canceling polarization dependency of variation 
in a refractive index remaining in a 
semiconductor optical amplifier. 
SOLUTION: An optical 
multiplexer/demultiplexer 121 branches CW 
light into halves. The semiconductor optical 
amplifiers 101, 102 amplify the branched CW 
light. Multiplexed output light by the 
semiconductor optical amplifiers 101, 102 is 
made to exit to output parts 151 , 152 of an 
optical multiplexer/ demultiplexer 123. An 
optical multiplexer/demultiplexer 122 makes 
the light amplified by the semiconductor optical 
amplifier 101 exit to the optical 
multiplexer/demultiplexer 123, and also makes 
the signal light incident to the semiconductor 
optical amplifier 101 . The signal light is 
superimposed on the wavelength of the CW 
light. The output light is propagated and made 
incident from/to the output part 1 51 to/from the 
output part 1 52 via looped optical waveguide 
composed of optical waveguides 161 162 and 
a half-wave plate 14. The half-wave plate 14 is 
arranged on the way of the looped waveguide, 
and rotates the plane of polarization of the 
passing light by about 90 degrees. 
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(57) [gftj 

(inn ! mi*mm£fflf-t&mm%fc<r)®& 

If®**®] 1 2 1 teCWftfc 

*mi*mm 1 o 1 . 1 o 2u»«sfu:cw3E 

SflHIt 6. *6fflL»l 2 3jWW4HtfJ*l 5 1 , 
1 5 2 Ctt, 10 1. 10 2K i &4M 

**£*LjfcHtfJ3l&MK»Sfi4. 3t&#&81 2 2ti 
^ttftitlSfS 1 O 1 K J: &Wffltt:%&ftm& 1 2 3 

tc»La»w* 1 1 ttc. 1 o 

JSR161, 16 2fcJ;tfA/2£JI8tl4T-fiij£$*l 
Z)\s-TVi<mmiZ£r), ftjj&l 5 1 1 
52£. fcl^ai^8i515 2*^ai^g|!15H:. ffi* 
3etfiK*L-CAW3*4. A/2«£&14<i;l—T# 

l6j££B& 9 0 •£.?>. 
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1 

mm i ] c wnti mttftmz&t . mum 

«Ucai^ j ailt$ix^ 1 fc«tt>'m2^tii^giiSr* 

MB»i«>aj*»*»feiiiiaii2om*«c. fcitfine 
»2<oaj*«s6»6WE»iwaj*»fc:. UBajAattte w 

j*Etf)|S]££B&9 0JKliMg$->i:4A/2**«fc*<li 
fc^ k *ft©k-*-&i!fc££8l[l]ff8. 
CM** 2] ft*«H=EK^^«!0»Ct>^ 
T. 

«*ifcCW*tJWW-6«ll«J:V»2<0«»IMI*R 
k. Biie^l*sJ:tJ r m2<03tfl91SWcJ:l,ti^Sr^ 

-rs^KkS-fii*., ffi2cw3t«7)js^nffirieft-t3K&fi 

»20flJ***»6mElll«JB*i*:. fiiaiil*5t?rfs 

* 2 oajftss t ^muKc^tt^nadr 9 0 «g 

fc^-T^att^afcflttfc.r k £ftfak-t£&* 

[ mm 4 ] mm 3 memo** jtsjAsuucg * > 

X, 
t, 

T. *^g^£iI3ar*ftO<Ifcffi^fo£$rBS9 0« 

miam 1 wai*gi5kii?rieiiii5S«s#s^pa(c:««j$^4 

Wl«flBMW»*7r-fACfc. 

*e* 2 *>twj»k iiciKm^R^iiibifns ^* 
»2<o«ijftfii»itt7T'fAksfliifc;i:ti»ak-r* 
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[lf*iS6 ] CW£*ft*f* ftfl&Sfc . MEiMS 
SfifeC W*SJ|MBr*» 1 *J J:tf352?)#ig^& 
k . ffJES 1 *$ J:lfl* 2 0£tMI#JBfc: J: £ti4aft££ 
«L^ai7J3tt* < !iJj|*$^mifcJ:t/»2<oaj*3S-W 

tNEcw^*ji(=ire4i4£** 

miemioaj7jss*^f!fE»2<oaj7j»{=. sit/strie 
*2«aj*«*>fe«E»i«ai*»K:. waas***e 

moto* $fflmix®9 o&mmtsithmmmm 
t&mtKzttmttiittKsmm. 

T. 

Mem 1 <n&j}&tmmmm*®<?ijs\izmmzti?> 

MiE»2oaJ7J»kmlEfl«aS#S«IIIK««l$*iS 
*2<0^^/^6-H*7r-f^fc*fllifcit«:Wt 

iwii»s*utcw*t^iirt-6»i«>4«#»fc. n 

tzcvrftff) 0 feline wftfctBls-f &m 1 &«fctffg2<D 
3fcitH¥K&k. fjlES l«J:tflH2*MfcJIIM#Rfc:J:* 

m&&mt>>t>imzti&%&mm-h*f&T*>'>x. 

[ mm 9 3 mtqi 8 izMm<r)m&%m®mztn * 
x, 

miiamiz-^m^ixtcmmt . 
fiieA/4«ft«of*a(:s[t^nTfco, mieA/4 

ttWRfrSI LfcftO 3 feM2C Wftk »H-»«036 

SHMBk tfllifec k £ft8*k-f *i!8l£flllIlB. 
[MttHlO] ll*g9£l!tt^JUm3Hfc£» 

■c, 

wawmm. 

[000 1] 
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u mz. *m&mmtzmvim>htix^z>m 

[00 02] 

[0003] 06 tfcfco ; <m<n&m3m&W£ 

»Dfl»«-flMl« H 6 fcfc wc , 1 . 10 

B»**l/CV»*. ^t^CfllS&9«, 3fc*j«l[»3fc* 
^»»4 4:*^M»»8i:*^-e«*S*i6. 3fr£ 

USsl , 2^A8«-£. jl^tt83U¥««%ii63S 
1. 2*>fe!B»Sil4*lr*iW-S. 5fca#*S4tt. 
1. O«0£^jft#«rfcofcfi^£^frfc^**lt 

[0 0 04 3 i»id«r«K*tj5V»"C. CW#A7J# 20 
- h 5 *>4>AJf LfcC W3Bi*^Hft»8'C24H»8 
ft. ¥WkXflMHfl«J:lf2lzAHt-«. 

2m (nJ±iE»)aJ t 0i:«:*J:3(=iafC*J<t. 

T^asic js -> x w>&-> tzxtftiij]*- b 6 frb m 

1 0 0 0 5 ] JfcC. fS WJtf?- h 7 *fc«93fc*3fc 
^»*»4 LT^tt#it!<B& 1 ^ASff* k . * 30 
m&mia& l ottfOSftC i 9 'J 7®K#«<H- 

-h-6*>/5>aatSfl&. £0>*3fC. AflLfcCWJfc*) 
jfcftfcft^£fig-fS (-r^WTUON/OFFR 

kfC**. 

[0006] ±JfiLfcWttffl«*2irn%0*»<9 
flWRRLfclB^jecWH-f 4»^&*LJt:*«» (HIS 
* n £ irfr&OMMSlt*#^^aj:WI^«»*lT 

[ 0 0 0 7 ] J: o &ttJt9SMHHlcU. 

(Saf^AStf*ft^1£fil«* J TE*- FOB#<59$7 W# 

( < o . 5 d b ) . Aaflrwaaw &flratsrau*s so 
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[0008] 0B3R?wt i/*jL-;Hbtfcv^T*«r5r# 

ttt. ****«iwsfc:p lc k ffstt^mifit^it 

l£itoZ#vhV<( X3&WR*B!ttX»l (Gift, 
ioas-ffcss-soAkufjiifctf*) . .r«o*§ 

Sr. ^*ls]»^MiS*l«S#-CiM|s-C*&£«(=SfeLT^ 
6. 

[0009] 

[«%WJRftLJ:3fc-*ftBM] ±KSS-SOA«r* 

&^14a { ftv>::fctfa£;ft.6. U»Ufc#*>, ss- 
S0AU»^^C«IW(c#ttfc*L-CV»4Jt«>. «tt 
ftfcAJftiflauJWflfifeCJ: ->Tftir*C: fcfcfr*. 

*o-cv»sfc». mi ft-^&nmMztitziteiX' 
wa**'^>. ss-soA*jB^fcaaai«)itffifi»0 

ft?(i. C fc t ft d JW*£^ftattfe#tt#a 

[ooio] H7ti««0ioakJisaiigK(= 
[ooii] m7iza^x. •aiofcK&sftfcttJt 

3BAtttt**t. OttCW^AflftifcojBfcfcikoT 
li. CW3CK*rt4fll*ttflPttOfcA, fl^ftAflK** 
[0012] *Wl\i±3i<nBmzm;-thtz»>£%$ 

ixtz^x-hix. *<nmi±. *mwmm\zm- 
*mts>ztx'b?>. 

[0013] 

*%mzfom?m 1 m*m. cwjesr^«ti^« 

*Sk. «E»«3*ifcCW5t«:i|MH-r&*liJJ:tf» 
2«3C«S*Sfc . fHE»l*JJ:l«ll2«*««#aK 

ffimmtznati mrnm^m-mmza \ ^ 
x. iwewioffi#«a»fc«E»2offiawte. fe«ttx 
nnem2^ai7js*^i^ioaj7)Si5(^ ffieas^* 
fe€a»LrA«s**;w-7^)»tt#Rfc . warn 

*&<r>mwzmt>i\xtir). Wttbftnwtmnto 

[ 0 0 1 4 ] tt««20«Wi. m&ll fcfBtt 
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4. 

[00 1 5] ifc. M«iB3«)JWWi. CW3t*»flW 

4tfft2?):fcli(@^Kk. flrl2ftl*i J: tfft2 CO £818 
¥BHc i Lfcaj* a «*«ffi»Sii*» 1 

tz&^x, tirieiBi<oiii^gp* i A>wie^2coa3*s?^ 

*»J:tflHB»2^liJ»**»felWE»l«)ai*«(c. KTE 

WIdmi^tB^a5t£Og?«!ai(Cte»tS«j!i!*(6]i:, 
«^tHiiiaiS2^aj*SfcO«^(ctSft6«i!fcfrl»lJ!» { 
a&9 0*JWrft^-7 , ««»tt*«*flli.fc»*S«ia 

[0 0 16] ifc. »*Jl4<0»»i. M$q(3CIEtt 
flifcRSSitllHCfcoT. tt£ra#g(il*0)<lttft 

OS. *<9l^fa£4>'fckLTfctS>*lT. *coiSi«£ 

ifiem i *$ »2 ew^st* mstoaaamm 
[0 0 173 ta. mm5i?)%m±, n*m3iztm 

S£ffla^4ft<9<iii«)|6]#£B&9 OJOMES^ftB 

laea^st. mew 1 nftjj&t mvBmsHt&&n 
oiuji&t mmmim&vmzim $ ft 4 ft 2 <om 
too is] ttz. m$.m<r)wm. cwx*#tt? 

i cDj/tmm-mzx$i?h^®t sab* . wecw^ 
k*»*t. «e»i«aj?j«*»^iii[iE»2<oa}*»(c. 

ffi<7)[6jS$rpgLTB&9 0«|I]!e£tf4<I&i|g*&k 

[oo 19] a*. m*iH7«f6Wi. w*?i6(iie« 
[0020] ttz. mnswmi. cwje*#«* 
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h% i w^jft^gk , nc» i <7)£m®frt><nmzc 

B-f*mfc«fctf82*»fciiMI#gtfc, i!<flSftlfcJ:tf 
ft 2 *>*««#8fc J: U^fttftiJIt 

4#8T'*> oT , mslK<r)®m<?>fa% £«&9 otgjm. 
£SlllIK*««-t4. 

[ o o 2 1 ] ttz. mtm9<&mt* m^JB8fcias 
iz-v&mmtitzmmt. mwrnmn^nm^ 

8**A/4*«atk. miaA/4&^«£0»StciS<t 
^ftTfcO. fiffiA/4«JHE*iiaL*:**>d<9«iE 
CW*k*HH*««)*fcWittCR«LT. Me A/ 

20 SftflW-i. 

[0 02 2] 18*3(1 0O«8(i. ll*«9Ce 

[0023] 

S»#8£<£!»£ftTftlfc4tfft2wai;>]& 

30 «9 0gEME3*TC»6.- 
[0024] 

■f4. 

[0025] ( ft i mmm. > 0 1 (±*»"Btffi&«* 
gmniBsoftiiesegswfluss'^-rtwT. 
«h*»6** p lc ^.mm-m^tii t, ot-r&. 

[0026] R@tcfeot s *9BfiF91 0 1-1 02{± 
40 1 4 tttoXWRBB LT ^* . ^S«c3tmtSSS 1 

oi~io 2^)ia+Miiic7)«ffi{c{iKstR)5±JS* ? j«$n 

TO*. ¥#i*3\ySli§sl 0 1-1 0 2k LT, SS- 

soa (^jk-? w^saftHii) ttBjetxv^*. 

[0027] 3fcSE*0ffil ltt. *^MMI12 1-1 
23k«jW13 1. 132kA/2»JHR14k«r* 
A,T-mf8.Ztl&. 3t^^j$^l 2 114, Sttftl 3 1*» 
^A*CW3tt2»ttLT.*«t»14 1. 142* 
^■LT¥^«sjtti1@Sg 10 1, 10 2CASff*. ifc 
3fc£#*S 1 2 1 (4. 14 1. 14 2 *6Hftt 
50 4*^*LTW«»13 2J:9aafrt4. 
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[0028] #£ft*S 1 2 2 (2¥&ft#ti*I8S 1 0 1 
*>JgfiSMjfc*£a*»i 2 3tanft«. 

12 2Ji$f>tc. ««»13 3fc^LT»S*>feA8»- 
4. 1. 0^#*a*8ofcm#jfc*a*LT¥** 
£4Mf8l 0 1 a XVX-h 1 3 5fcA#t4. 

i*3feli1SS§l 0 1 fcAtt$fi4. *-M3 5\i*m 

[0 0 29]*^M*»12 3tt. *»«««MI»10 10 
2-Cti«a$^-Cii5W$tl»j!S»l 4 5^^j»1-&3t^, 
^«*3tJM<a^l 0 l*6£*#H!ll 2 2fcJ:tf3Kft 
m4 6fctfl/CH*t4*fc-a*U £ft*Htfl»l 
51. 1 52£ftltfclNftBl 53. 1 54£tM«- 
4. SttRl 53fc 1 5 40»*»K«A/'2**1R1 

4. A/2tt*«i4tt. iWA— r^w^ncaiit 

4**>«feffi* 9 0 JEI9C8e&HB:**LTVi6 . 
[ 0 0 3 0 ] i £ TH6 IzmnXll&fMn&B?*^ jft 
*BWJ*4. v-y/Nyxy^TWKcfflHftWlvvljBi 20 

idtt L-cts < t -*-4 t . ( m<?>tm ) Tfitui 

fcfl-f-ftOON/OFF (1. 0) tt«KJ6fcT2-3«0 
ftT^SSOftffig 2 ?r n # * fc 0 I. ZtliZ 
i*), CW*«*lC0FF/0Ntt^«r«»f*ii:4» 

ceaufc*t=s s- soA«jiwffj«cftt=«ftft#tt 

jWWW4fctt. CW3£Ul#-b5«>fcCWft$-A9t 

fc*4J:3fcSS-SOAtf>«S*MaU:ll*:. c 
VfXmmm®. fc LT-2 d BtffHJSfvCVvfc. 30 

[0031] jJB«fc«aw**jM-f *fc*>e. *ntfi 

^«T'(iE 1 1 2 3 <r>&-f]Wm*)V- 

mi 5 1fcA/2»Jtfil4fc«KL. msmi 54 
»#«»fcffiA*15 2fcA/2ilM14fc«tLT 

[00 32] A/2a«R14ta»f43tlifl»iii<0 
l*l&£9 0flaiHE3*».4fc¥>. 5C^tt«l 2 3<7)m^l 

«i 5 i*>A>A/2«^«i4S-ai-5T€iKsnrajA 

81 5 2t=A*3*iT3K£fl*»l 23HH43K (CW 40 
ft) (i. 3«IK0fll*««K»LT9 0|EEI«L-CV^i 
fctc&4. ^#jfi»l 2 3<0HMj»1 5 2*>tA/2 
tt^l4*aoTfi«§;h.T!«J»l 5 1fcA8t$il 
T3fc£#iSSl 2 3lc§|43t (CWjt) fc. mC9 0 
0H8NELTH4. 

[0033] «i*wfe«>t. ^ >y^m*z ' 

tUtfTE«Jl^CW£4MLTX<MMIklll 2 3fc 
Alt? *tfc fc -rfltf. 1 2 3 *>4»^-7"*S» 

i£S&£ ft LTStfft^tti&Ss 1 2 3 v -y / vy x i/^ 
^F^tCAJtSflfcCWJtli. TM(Transver 50 
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se Magne t i c) ffl^cOjtt^ToTV yM-yi 
Wt«P*iiat 4 i fc fe«r 4 . 

[0034] z<r>x o tztmrntmBsmmtx 
tat. cwmr?v>\yx>jr : r-mt£2®mj&izm 
^tn&zti wmmzti) . as^jsK-h 1 3 2^t 

fsJRLTVKA*, «itflHIoaa»KttTE (Tr 
ansverse Electric) WfiLt LX . 2 
@B<A3Ijfil$«iTMjg&fc IXfflkt&tzMZ. 
«£5K*«itsSS 10 1. 10 2(CjeH-rS{B»&#tt£#ffi 

ft#tt*«< 0 . 5 d B iiT V i 1 *«BTS 

fc. 

[0035] JJELfcflWTtt. saUrflOfc:*^ 

ffl&i 2 2<,zti^x$m/ttimtfbz>. *zx. g<g 

W*7-SS*&<^**«IMI»1 0 1 tcA*f$i*r 

4fc*>tc. s bkmx&Min*yt&iMa 1 2 2 1 

«***>tf-CRft. 2 2fc*$ft4WHJ* 

«oT*»(*5t«1iS 1 0 1 CAttStf4£fcaWC 
*4. 

[0036] ifcSBBCIi. f^ggftaUPMnntt: 
t«**«4ttOT, £ft^****ifi-t4*:**0¥ 
*fltt*Mlil*. A/2«*«U4fcflr£T;U-7#$ 

mc?>&wzmhzti%ie>tiz>. zozmtoim 
m&t ix\m&m&nm^hnzm^h<mtf»> 

[ 0 0 3 7 ] ifc. 1 2 3tifil«f-^X7- 

v v^nmmmizttx'^i. sfct. ±ie^*ee 

!B453S^»«a»*>fc^S P LC3fe&HIKi: tt^SftL 
fcfl^l^ Lfc*>\ #U -?-Xtfft*L i N b 03 fc 1^ 

fcitzts>£mm<m%imzttfx'$i. 

[0 0 38] (*2Mtim) m2it*ftmtz&i».& 

^x. m&mm2 01-23 simimtmmzmi 
fltisxx 1 0 1 - 1 3 5 1 i^atwffijrcfc 0 . ccirii 

[0039] *mmi&x-it. m 1 mmmzans, a 

/ 2*««t*^/P-7 , flWitftboT . 1 
ffiSr* 7 r 4*2 At *AJ£fr-7m&* LX \ ^ 

4. ?t&^«s2 2 2coajAa!2 5 1 nzm 
wi> 2 5 3tmmti. %mm2 5 smmzmm 
&%7T4rt24n-mmmti. mmwtyr^ 
a-2 4 offi^fc mm 252 amtztfrntm 25 a t-m 

[0040] t -f a' 2 4 liJK»«|llSft2 1 

. -C-om-M 5r +'C>fc LTiato fc«®T«g? 
?fx4„ -f^i5*>. 3t^852 5 3tcS8!$n41i»ffi 
J#*7r^ A'2 4<7)JBffi24afc:J>fUT. 3t@i*S&2 5 
4fc«H$*i4Ri«l<0JBBB2 4 b*»9 0K*at^t 
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[oo4i] itztfix. mm&2 1 

%7 r 1 '<2 4 izmnmm 2 4 b J: •) Alt l£C W# 
*»9 0*EWE8ft.tlflWS*i6. i£#l*10{sJ»?i fflt 

cig«3fis*vtfflatitfi*. W£»te«-ftmI! 

r 4 ^2 4 fc7JtSftfcCW**«Bt«iaK*H 

*jami= i ->x tss 1 gainst naott 10 

[ 0 0 4 2 ] ifc , #«»82 1 OfttftHikB* 9 
0«EHis$-tt^SiJc7>t8Bfet UT, 2*co«ifcfM*j67r 

&tt#i*iuiii*Bi* 9 o fflswe-r s, t *> t u £ ^ j$m 

Sfc #<Si!feS& 2 5 3 OftHlfc: 1 *<Oifli£{S#3fc7 r 4 
^HHIl. £«>«««i:3fc»8»2 5 40ti&ia£8!l 

V». 20 
[0043] (ft 3 JOURS) 03tt**BBtffiS«[^ 

t . flllfcgig 3 0 1 -3 3 5 (iff 1 MRMK: J3 ft 5 
fl$fiScg£l 0 1-1 3 5fcNttaflMK?fc9. I£?Ut 

[0044] *Hit^<ST'l± . St 1 HSfeJg^tcfcJt S A 

3 5££^iA--7iafi££:$iUiil.-0^. -f&fc^. ft 
£#&83 2 2«9}frJjg|53 5 1 Kft$&R3 5 3*^ 
8*1. 3B»»»3 5 3<OJS»ts/y^l't-H3t7T>f 30 
A'3 2«>-**«tt3*U %G#m3 2 2<r>^m 

5 2 izmm 354 mmzti. mm 354m 

mzisVfiV*- H3C7 t -f a* 3 3 <0-J8A^8 ft. 
M3t7 t a" 3 2 , 3 3 IStC«&flig& 3 5 3ft. 

[ 0 0 4 5 ] fli«ffg3&3 5{±««o-r-^tC«t ->T 

aHRWfcfli«B^)isnai*«»f * ; k . z com 
9 omzn%.?iztiz£->x . n-yz®m 

x-iX. *mmi&izX'>xi,%\mmi&tn 40 

[ 0 0 4 6 ] 04 u*mmmiz x &m%msk&*-t® 

tt0T*$. 

[0047] H7 CwLfettJMUt J: 6 jlSt&Urete. 

[00483 (jmswrs) msuxmiizmmfk 50 



^2 00 1- 3 24 7 34 
1 0 

mmnm4mmm*-tifti8mx't>i>. owfc 

HT. »*»R40 1-42 1, 4 3 1-4 3 3&SS1 

$mzmztni-&m&mmi 01-121. 131-1 

3 3 1 mom&x-b 0 . . 

[0049] *mnmfeX-li1t£ft&84 22,42 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a wavelength conversion circuit capable of canceling 
polarization dependency of variation in a refractive index remaining in a semiconductor 
optical amplifier. 

SOLUTION: An optical multiplexer/demultiplexer 121 branches CW light into halves. The 
semiconductor optical amplifiers 101, 102 amplify the branched CW light. Multiplexed 
output light by the semiconductor optical amplifiers 101, 102 is made to exit to output 
parts 151, 152 of an optical multiplexer/ demultiplexer 123. An optical 
multiplexer/demultiplexer 122 makes the light amplified by the semiconductor optical 
amplifier 101 exit to the optical multiplexer/demultiplexer 123, and also makes the 
signal light incident to the semiconductor optical amplifier 101. The signal light is 
superimposed on the wavelength of the CW light. The output light is propagated and made 
incident from/to the output part 151 to/from the output part 152 via looped optical 
waveguide composed of optical waveguides 161 162 and a half -wave plate 14. The 
half-wave plate 14 is arranged on the way of the looped waveguide, and rotates the 
plane of polarization of the passing light by about 90 degrees. 
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